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1. 
Introduction

A new SI has been approved at RAN#81 [1]to study NR positioning which requires RAN2 to study “positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies”

According to the contributions on NR positioning for RAN1#94bis, to use beam sweeping pattern in FR2 for the transmission of reference signals used for OTDOA is a possible agreement.In this paper we analyzed the corresponding procedure changes.
2. Beam sweeping configuration

A new task in 5G compared with LTE is to transmit signals in the millimeter wave frequency.The propagation characteristic of millimeter wave is quite different with LTE carrier.It will suffer severe path-loss, poor diffraction ability and absorption by atmosphere and rain.

To mitigate these problems, directional beam is a common choice.For positioning, it is widely agreed by many companies to use beam sweeping pattern for the transmission of positioning-use reference signal.It is worth mentioning that we use positioning-use reference signals to represent any reference signals for OTDOA positioning purpose, no matter is a a update of TRS or a new NR PRS.To support this method, some additional procedure is needed on RAN2 side.

There are some key parameters related to beam sweeping pattern, one is the beam width, this means the number of symbol within one beam that contains PRS sequences. The second one is time offset between two PRS beams, this means the time duration between the starting symbol of two neighbour PRS beams.Whether there is any symbols containing other data can be left for further study.The third one is the beam sweeping periodicity, this means the time cycle the cell need to finish a sweeping one time to cover all the directions. The last one is the beam number the cell used in one sweeping.This means the number of beams the cell choose to use to cover all the directions it want.In this paper, we use PRS beam configuration information to represent these four value.And the PRS does not imply that the reference signals should be a new NR PRS or TRS. The figure 1 is an example to give a visualized explanation of the four concepts.
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Figure 1:PRS beam sweeping configuration
3. Procedure impact
As to the beam width, it is necessary for the UE to know because it will directly affect the searching procedure when UEs perform correlation. If it is fixed value for all cases and sub-carrier space, it does not need to be transmitted every time, but to be configurable matches the practicle situation better,also considering that NR may support different ranges of positioning service.So it should be transmitted from the location server to the UE.

For the time offset between two PRS beams,beam sweeping periodicity and the beam number , they should be flexible according to different level of positioning accuracy and different implementation environment.It is obvious that the location server will need to know these configuration. It is also quite essential for UE to decide a detecting frequency.In one method described in our companion contribution[2] the value of time offset between two PRS beams is a must to calculate the RSTD.

The location server need to get PRS beam configuration from the NG-RAN.Add the beam configuration information to the NRPPa information from eNB/gNB to the LMF.More detailed, this could be added under the OTDOA cell information.





The location server need to send PRS beam configuration to the UE under the assistance data.





A common procedure is that the location server will send to the UE the neighbour cells’ information , that is to say, the location server will choose the cell that the UE may need to perform RSTD.The location server need to choose which cells are possible to be detected by the target UE.In 5G, the common implementation is three sectors/cells combined together to cover 360 degree(each cover 120 degree), so if the location server choose the cells to recommend only by location and distance, it may choose some cells that can totally not cover the UE’s current position, it may further increase the detecting complexity and latency.

For example,in figure 2, if the location server only know that the UE is inside the area of a1 without considering the sector direction, the b1,b2,b3 are equal with the standard of distance, which means the location server can not know which cell has bigger chance to be detected by the UE.But as we can see in this picture, the b2,b1 are impossible to be detected, so it can only increase the detecting latency.Even with the sector direction information, we can see that the c1 and b2 also have coverage overlap with a1, it will still cause detecting burden.
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Figure 2 beam sweeping OTDOA
In 5G, after the UE access the serving cell, the UE will get data or signals through certain beams, a SSB beam for mobility management for example.To perform a E-CID positioning with the beams informations before OTDOA is a way to give the location server a more accurate information but it will take longer and can not give more help compared with only a beams ID information.The beams ID it self can already limit the possible UE position to a very narrow area, so the LMF could choose the proper neighbour cell efficiently enough.

Observation 1：Connecting beam information is beneficial for location server to choose neighbour 

Basically there are many beams can be used to achieve this function, but the location server need to know the beams direction information, it is better for the location server to record certain information in advance so that it does not need to keep reporting this information as UE moves.Then some fixed beam is preferred, SSB beam is a good choice.When the UE can receive several SSB beams, the gNB can choose the strongest one to report.

Some times the UE know the beam ID and the gNB will always know the beam ID, so it is better for LMF to get this information from gNB.

Two related procedures need to be changed.

Add the sector direction , SSB beam mapping information and the SSB index that UE is receiving to the NRPPa message.It should be transmitted from the eNB/gNB to the LMF.

In our companion contribution, we have proposed to add the first two information in the E-CID measure information, but for the connecting SSB beam index, we think it is necessary to add it with the OTDOA cell information of the serving cell.

Proposal 1:Agree with the above 3 changes.

4. 
Proposal 

Observation 1：Connecting beam information is beneficial for location server to choose neighbour 

Proposal 1:Agree with the changes:

1)The location server need to get PRS beam configuration from the NG-RAN.Add the beam configuration information to the NRPPa information from eNB/gNB to the LMF

2)The location server need to send PRS beam configuration to the UE under the assistance data.

3)Add the sector direction , SSB beam mapping information and the SSB index that UE is receiving to the NRPPa message.It should be transmitted from the eNB/gNB to the LMF.
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